Domain structure of tropomodulin: distinct properties of the N-terminal and C-terminal halves.
The structure of tropomodulin, the unique capping protein for the pointed end (the slow-growing end) of an actin filament, was studied. An improved Escherichia coli expression system for chicken E-tropomodulin was established and tropomodulin was prepared, Tmod (N39), in which 15 amino acid residues from the original C-terminus are deleted at the DNA level. This expression and purification system accidentally co-produces an 11-kDa fragment with the original N-terminus (N11). By applying limited proteolysis to Tmod (N39), a 20-kDa C-terminal fragment (C20) was obtained. The limited proteolysis data, as well as the fluorescence spectrometry and CD analyses of Tmod (N39), C20 and N11, revealed that tropomodulin is an alpha-helical protein that consists of two distinct domains. The C-terminal half (20 kDa) is resistant to proteolysis, which suggests that this domain is tightly folded. In contrast, the N-terminal half is susceptible to proteolysis, indicating that in solution this half is likely to be extended or to form a highly flexible structure. Cross-linking experiments with glutaraldehyde indicated that Tmod (N39) and N11 can form complexes with tropomyosin, whereas C20 cannot. This confirms the previous report that the site(s) of interaction with tropomyosin resides in the N-terminal 11-kDa region of tropomodulin.